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Introduction 

Cancer is the most important risk of radiation exposure. There is a definite lack of suitable 
test systems, human epidemiological data are only available for certain radiation types, 
especially not for charged particles. We use the Xiphophorus model [I] which is genetically 
well characterised. As a prelude to experiments with heavy ions we report here on results 
obtained with x-rays to establish the necessary baseline for future studies. Apart from 
this direct aim we hope to obtain also a better insight in the genetical determination of 
cancer formation. 

The normal xiphophorine pigment cell pattern, i.e. the cellular basis on which 
melanoma develops, is determined by developmental genes (oncogenes) that are conducted 
by x-er6B*“, a xiphophorine homolog of the erythroblastosis virus er&B oncogene (Zechel 
et al., 1988; F. Anders, 1991; [5], [2]). The oncogenes are negatively controlled by directly 
acting suppressor genes and positively controlled by indirectly acting oncostatic genes 
(F. Anders et al., 1985 [3]). Xiphophorine. melanoma, like neoplasia in general, develops 
mainly following loss, impairment or malfunction of the controllers, and is boosted by 
endogenous or exogenous tumorpromoters (A. Anders et al., 1991 [1]). The oncodeter- 
minants, in reality normogenetic developmental genes and their controllers, are inherited 
according to Mendelian rules (F. Anders and Zechel, 1993 (4]). 

We are studying a so far unkown oncodeterminant which, following a single treatment 
of embryos or eggs with X-rays, generates a non-Mendelian transmission of melanoma and 
an accelerating increase of its incidence through the succeeding generations. 

The results obtained although interesting have to be considered as preliminary. They 
will be supplemented by investigating lower doses and in the case of pregnant fish different 
stages of embryogenesis. 

Materials an methods 

Platyfish (Xiphophorus macuiatus) exhibiting black spots on the body side (Sp) or a black 
spot at the dorsal fin ( Sd ), or stripes on the side of the body (Sr) were used. Mature fish 
were irradiated in a metal basin filled 2 cm with water. It was placed 80 cm from the 
focus of a Rontgen Muller apparatus MG 150. X-rays were emitted at a dose rate of 0.22 
Gy /min, 150 kV, 12 mA and filtered through 0.2 mm Cu and 0.5 mm Al. Germ cells were 
irradiated in the parental individuals, embryos in pregnant females. For young and small 
fish which require a more gentle treatment we replaced the metal basin by cell culture 
flasks. The fish were silenced by cooling to 12 'C and - after the treatment - waken up by 
warming. Whole- body x-ray doses in the range of 1-15 Gy were used which did not cause 
significant lethality. Only surviving animals were included in scoring. 

Results 

Insensitivity of purebred adult platyfish to provocation of melanoma. 

Whole body X-irradiation with 1 to 20 Gy which has been performed with several t lion- 
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sands of purebred adults for different purposes, has no detectable effect on the number 
of melanophores, as well as on spots and stripes that, in principle, may grow out to 
melanoma. This observation contributes to our so far indisputable findings that, based 
upon Mendelian genes, natural selection in the wild populations is directed against neopla- 
sia and makes the animals largely insusceptible to neoplasia, i.e insentitive to carcinogens. 

Sensitivity of germ line cells and embryos of purebreds to provocation of 
outgrowth of spots to benign melanoma in the development to adults. 

Males, and females bearing eggs and embryos in their belly were treated with a single X- 
irradiation of 9 or 15 Gy, respectively. While this treatment does not impair the health 
of the parents and the offspring, and has no effect on the spot and stripe patterns of the 
parental adults, it causes - irrespective of whether eggs, embryos or both were hit - a 
uniform increase in the number of the spots and an enlargement of the spots to confluent 
and thickened areas in the developing generation. No such enlargement was observed in 
the stripes. A clear dose-effect relationship could not yet be established. 

The enlarged spot areas resemble those of the wellknown benign melanomas which 
develop “spontaneously” in the platyfish-swordtail FI hybrids and in those BC segre- 
gants, that harbor the oncostatic differentiation gene Diff. The genetic basis of the X- 
ray-provoked benign melanoma of the purebreds, however, is not identical to that of the 
hybridization provoked spontaneously developing benign melanoma: Matings between be- 
nign melanoma bearing Fl hybrids produce offspring exhibiting tumor expression from 
zero to extreme malignant whole-body melanoma. This result suggests a Mendelian in- 
heritance of oncodeterminants. In contrast, the result of matings between the benign 
melanoma bearing purebreds grown up from irradiated germ line cells and embryos fol- 
lows mechanisms other than Mendelian laws: 

The nontreated adult offspring of the animals which had been treated as embryos 
or eggs in the belly of their grandmothers (9 or 15 Gy) exhibit benign melanomas like 
their directly treated (as embryos and eggs) parental generation. This enhancement of 
the tumorous phenotype remained unchanged without any further treatment through 45 
inbred generations of two closed stocks. Since this increase takes place in all fish developing 
from the irradiated embryos and germ cells as well as in the descending generations, we 
conclude that both somatic and germ cells are hereditarily altered in the same direction 
by a so far unknown mechanism. 

In order to examine more closely the genetics of the X-ray-provoked increase of phe- 
notypic expression of the spots to benign melanoma, three types of crossing procedures 
were accomplished between nonirradiated platyfish carrying chromosomes that had been 
either irradiated or non-irradiated in the ancestry (Table 1; a,b,c): 

a) . Nonirradiated X Sr -X Sf females bred from purebred ancestors which were irradiated 
as embryos and, therefore, exhibit spot outgrowths to benign melanoma (the irradiated 
chromosomes are symbolized by conture letters in the table) were crossed with nonirra- 
diated X s ? Ymales bred from nonirradiated normal spotted purebreds (the nonirradiated 
chromosomes are symbolized by normal letters). Double reciprocal crosses with respect 
to sex and to the irradiated and nonirradiated ancestry were also made. These crosses 
resulted in similar increase of Sp expression irrespective of whether the descendants carry 
the irradiated or the non-irradiated X Sf chromosome. 

b) . To distinguish the effects of irradiated and nonirradiated autosomes and X- and Y- 
chromosomes individually, nonirradiated females of Sp stocks bred from fish which were 
irradiated as embryos in the ancestry were crossed with nonirradiated males of Sd stocks 
bred from nonirradiated fish. Triple reciprocal crosses with respect to sex and the Sp-and 
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Figure 1: Increase of tumor expression from spots to melanoma in descendents 
of crosses of nonirradiated animals carrying irradiated (9 or 15 Gy; contured 
symbols) and/or nonirradiated chromosomes (normal Symbols). 5 experimen- 
tal sets each. (A, autosomes; X, Y, sex chromosomes; Sp, spotted body side; Sd, spotted 
dorsal fin) 
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Sd - chromosome from irradiated and nonirradiated stocks were made. All of these crosses 
reveal an increased expression from spots to benign melanoma in both irradiated and 
nonirradiated Sp- and 5d-phenotype in the male and female offspring (n= 304) to the same 
extent as observed in those parents having the complete set of irradiated chromosomes. 
Individuals inheriting both Sp and Sd phenotypes show outgrowths to benign melanoma in 
both. The results indicate firstly that the increase of Sp and Sd expression in the offspring 
is neither dependent on a specific mutation of the critical x-er6B* a oncogene nor due to any 
other genetic change restricted to the irradiated XSp or XSd chromosome, secondly , that 
this genetic alteration cannot involve mutations of cytoplasmic constituents contributed in 
different quantities by ovum and sperm because the increase of phenotypic expression from 
spots to melanomas is independent of the sex of the parent contributing the irradiated 
chromosomes to the offspring, and thirdly , that half of the diploid chromosome set that 
is irradiated is as effective in the offspring as the entire irradiated chromosome set in the 
parents. The latter observation suggests a matching of the effect in the offspring up to 
that of the parents. 

c). To test the distribution of the determinants of the increased Sp- and 5d-expression 
in the genome more closely, males and females having half of their chromosomes anches- 
trally irradiated, were crossed with fish having none of, half of, or the complete set of chro- 
mosomes irradiated. The result indicates that the variation of the phenotypic elevation 
of the spots to melanomas corresponds to the variation of the mode number of irradiated 
chromosomes in the offspring. This variation points to a large number of oncodetermi- 
nants that are widely distributed in the chromosomes. Nonchromosomal determinants 
cannot be involved in the increase of spot expression to melanoma because one would not 
assume that these are transmitted to the offspring in proportions similar to those of rite 
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chromosomes. 

The question arises whether the chromosomes treated in the ancestry of the platyfish 
carrying the benign melanoma outgrowth will intensify the well known ordinary benign 
and malignant melanoma that appears in the platyfis - .'swordtail hybrids “spontaneously” 
(see F. Anders, 91). Therefore, nonirradiated platyf of the Sp and Sd stocks bred from 
fish irradiated as embryos 10 generations earlier, were crossed and backcrossed with nonir- 
radiated swordtails bred from nonirradiated ancestors. Four sets of experiments produced 
benign melanoma bearing FI- and BC-hybrids (with Diff) and malignant melanoma bear- 
ing BC-hybrids (without Diff), and all of them (n=155) revealed an earlier onset and a 
boost of tumor severity as compared to the standard displayed by the ordinary Mendelian 
tumor determinants of the oncogene-suppressorgene machinery. 

Tumourigenesis in hybrid fish: the “I-model” 

The genotypes used so far are highly suitable for the detection of the transgenerational 
uniform augmentation of Mendelian-based melanoma development by the non-Mendelian 
oncodeterminants at the individual level; however, they are inadequate for the detection of 
Mendelian-independent tumor frequencies at the populational level that could mimic the 
mysterious increase of melanoma frequency in human populations. To study the putative 
influence of the transgenerational oncodeterminants at the populational level we developed 
a hybrid fish model in which all individuals are equally strong protected from melanoma by 
a particular critical suppressor gene which is closely linked to the x-er6B* a oncogene. Both 
x-er 6B“ a and the linked suppressor are the only platyfish-specific oncodeterminants in the 
swortail genome. The insensitivity to hybridization-conditioned Mendelian melanoma and 
the sensitivity to X-ray-induced melanoma in the model appear as different developmental 
processes. Insensitivity to hybridization of the Sr phenotype remains unchanged in the 
model, its insensitivity to X-rays, however, changes to sensitivity, and neoplasia can be 
provoked by mutations of the only Mendelian controller that is retained in the model. 
Because initiation is required for melanoma in this model we called it “I-Model”. All 
individuals of the I-Model are equally endowed with the capacity to develop melanoma. 
The non-Mendelian transgenerational oncodeterminants which appear to be selfish are 
expected to turn the balance from non-tumorous to tumorous fish in a given experimental 
population (Table 2; a,b,c): 

Thousands of fish of the I-Model have been brec Generally they remain lifelong 
tumorfree. However, if the adults of the I-model were .reated with X-rays (10 Gy/3 x 
45 min, 6 intervals), 19% of the survivors (390/2010) developed malignant melanoma 
after 8 to 10 months. The sharply circumscribed shape of the melanomas suggests their 
somatic mutation-conditioned unicellular origin. We are planning to use this model in 
future studies both with x-rays and heavy ions. 

We compaired also two successive siblings of one pair of parents each. The one siblings 
were bom before, and the others after their mother was treated with X-rays. Melanoma 
formation of the treated animals starts developing early in embryonic life and may end 
lethally as wholebody melanoma at the time of birth. They are of unicellular origin like 
the irradiation- provoked melanomas in the adults although they look, due to their early 
appearence, large-faced like the common Mendelian ones that actually are of multicellular 
origin. An average 33 % of the adults treated as embryos develop severe melanoma. No 
Mendelian background of melanoma incidence was observed. Non-tumorous adults showed 
no signs of being cryptically affected by the \*eatment as embryos. 
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Figure 2: Increasing X ray.initiated melanoma incidence running through the 
generations of the I- model as compared to the lack of increase in the promoter- 
promoted P-model (counted in adults of age 8-10 months). 
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Non-tumorous mates of siblings treated as embryos were inbred in closed stocks. Tu- 
morous offspring resembling those of the irradiated anchestry in shape and percentage 
occurred without any further treatment. As these tumorous fish occurred in the closed 
stock laboratory populations, they were excluded from their possible contributions to the 
succeeding generations. Selective decrease of tumor incidence which was to be expected 
was not observed. Instead, melanoma incidence increased in the populations of the closed 
stocks. Since the beginning of the irradiation/selection experiment 8 years ago we estimate 
an average run of 17 generations through the populations of the closed stocks of the I- 
Model. When the fish reach an age of about 20 months, they become more melanomatous, 
and additional sarcomas and carcinomas develop. At present the number of generations 
bred in the closed populations is estimated to 22, and no further change was observed. 
It appears that a balance between increase of tumor incidence and rate of tumor deaths 
stopped the endogenous populational dynamics, as if the phenomenon were epidemic. 

In parallel to the phenomenological investigations studies at the molecular level are in 
preparation. 
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M, Ueffing, W. Hofmann, A. Anders: 

Genetics of cancer growth control 
J. Tumor Marker Oncology 8, p. 4, 1993 
Sept. 8-11, 1993, Bonn, Germany 
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Anders F., P. Brix, H. Petry, K. Petry, H. Groger, A. Anders: 

Increase of tumor incidence by retrotransposons? 

Annual Tumor Cell Biology Meeting im NCI, NIH, 

Bethesda/USA, 1993 

Anders F., W. Luke, H. Petry, K. Petry, H. Groger, A. Anders: 

Increase of melanoma incidence by retrotransposons 

In: Melanoma, the Way Forward. International Melanoma Conference 

April 6-9, 1994, Brisbane/Australia 

Anders F., W. Luke, H. Petry, P. Brix, C. Fleming, H. Groger, A. Anders: 
Transgenerational acceleration of tumor incidence 
J. Tumor Marker Oncology 9, p. 33, 1994 
June 12-17, 1994, Naples, Italy 

Anders F.: 

Carcinogenesis in a fish model 

Colloquie, Toxicology, Recherche k Formation, Cancerogenese et Toxicologie, Carre 
des Sciences - Paris, Association pour la Recherche en Toxicologie 1994, pp. 6-8 
Paris, April 28, 1994 

Anders F.: 

Oncodeterminants in concert 

Deutsche Gesellschaft fur Zellbiologie (invited paper), 

Liibeck, 20.-24. Marz 1994 

Anton A., Horneck G., Rydberg B., Cooper P.: 

Genetic effects of heavy ions in bacteriophage Tl: Survial, repair, 
strandbreads (ssb and dsb) 

Molekulare und zellulare Mechanismen der biologischen Strahlenwirkung, 

5. Symp., 29.-31.03.1993, Erlangen 

Egenolf R., M. Feige und J. Kiefer: 

DN A- Doppelstrangbriiche nach UV-Bestrahlung in Hefezellen (Poster) 

14. Tagung der Gesellschaft fur Umwelt-Mutationsforschung (GUM) und 
3. Workshop der deutschen Sektion des DNA REPAIR NETWORK 
Universitat Gottingen, 01.-04.03.1994, Gottingen 

Fiissel K.: 

In situ-Hybridisierung zur Untersuchung strahleninduzierter Chromosomenschaden 
Diplomarbeit der TH Darmstadt 
G SI- Report 94-07 

Heilmann J., G. Taucher-Scholz, M. Kikuchi, G. Becker, G. Kraft: 

Heavy ion damage in DNA double-strand breaks and their rejoining 
GSI Scientific Report 94-1, p.222 
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Heinrich W.: 

Strahlungsfelder in Satelliten und hochfliegenden Verkehrsflugzeugen 
Physikertagung Hamburg, 14.-18. Marz 1994 

Horneck G., Baltschukat K., Anton K., Rettberg P., Eschweiler U., Kozubek S.: 
Mutation induction in bacterial spores by accelerated heavy ions 
European Society for Radiation Biology, 25th Annual Meeting, 10.-14.06.1993, 
Stockholm, Schweden 

Horneck G.: 

Mutagenic effects of heavy ions in bacteria (lecture), 

Inter. University, Training Course on Radiation Protection 
26.07.-07.08.1993, Dubna, Russia 

Horneck G.: 

Radiation Biology, 

Astronaut Training Lecture, 

24.06.1993, DLR Koln, Germany 

Horneck G.: 

Radiobiological experiments in space 

COSPAR Colloquium No. 6, Intern. Round Table on Radiation Risk in Humans 
on Exploratory Missions in Space, 11.-14.05.1993, Bad Honnef, Germany 

Horneck G.: 

Strahlenbiologische Experimente im Weltraum, 

Seminarvortrag, Universitat Bonn, Exp. Radiologie und Strahlenbiologie, 
Universitats-Klinik, 12.01.1994 

Ikpeme S., M. Lobrich, B. Barth, H.-D. Pross, E. Schneider, J. Kiefer: 

Heavy Ion Induced DNA Double-Strand Breaks in Yeast as Measured by 

Pulsed Field Gel Electrophoresis 

GSI Scientific Report 94-1, pp. 221-222, March 1994 

Kiefer J. und K. Bernhardt: 

Das Repair- Fixation- Modell der zellularen Strahlenwirkung: 

Vergleich experimenteller und theoretischer Daten 
14. Tagung der Gesellschaft fur Umwelt-Mutationsforschung (GUM) und 
3. Workshop der deutschen Sektion des DNA REPAIR NETWORK 
Universitat Gottingen, 01.-04.03.1994, Gottingen 

Kiefer J., M. Kost, C. Rufimann: 

Action of single ions on individual yeast cells 
L.H. Gray Workshop on Microbeams in Biology 
Northwood, England, 08.07.-10.07.1993 
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Kiefer J., U. Stoll, E. Schneider, T. Kranert: 

Mutation Induction in Chinese Hamster V79 Cells after Heavy Ion Exposure 
Radiation Research 93, 

Guildford, England, 11.07.13.07.1993 

Kiefer J.: 

Biological heavy ion effects and ways to their interpretation 
Nuclear Science Centre, New Delhi, India, December 1993 


Kiefer J.: 

Biological Radiation Effects 

10.09.1993, Universitas Indonesia, Jakarta, Indonesia 


Kiefer J.: 

Radiation induced mutations (invited paper) 

Symposium: Emerging frontiers in radiation biology, 

Bombay, India 03-06.12.1993 

Kiefer J.: 

Induction of Mutations by Ionizing Radiations (invited paper) 
European Society for Radiation Biology, Joint Meeting, 

June 1-4, 1994, Amsterdam, Netherlands 


Kost M., C. Rufimann, J. Kiefer: 

Das zeUulare Inaktivierungsvermogen einzelner beschleunigter Ionen 

Symposium: Molekulare und zeUulare Grundlagen der biologischen Strahlenwirkung, 

Erlangen, April 1994 


Kost M., C. Rufimann, J. Kiefer: 

Th? CeUular Inactivation Capability of Singel Accelerated Heavy Ions 
Fifth European Symposium on Life Sciences Research in Space, 
Arcachon, France, 26.09.-01.10.1993 


Kozubek S., Horneck G., Roessler K., Ryznar L., Mlejnek P., Vitova H.: 
Inactivation, mutation induction, and DNA strand break induction in ceUs 
irradiated at very low temperature 

European Society for Radiation Biology, 25th Annual Meeting, 10.-14.06. 1993, 
Stockholm, Sweden 


Kozubek S., Horneck G.: 

Theoretische Interpretation der Mutationsauslosung in Bakterien durch 
schwere Ionen 

Molekulare und zeUulare Mechanismen der biologischen Strahlenwirkung, 
5. Symp., 29-31.03.1993, Erlangen 
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Kraft G.: 

Schwerionenstrahlen in Biophysik und Medizin 
DESY, Hamburg 10.12.1993 

Kraft-Weyrather W., S. Ritter, M. Scholz, G. Kraft: 

Therapy related radiobiological measurements with light ions at SIS and Unilac 
GSI Scientific Report 1993, p. 231 

Reitz G., Beaujean R.: 

Results of dosimetric measurements in space missions, 

14th European Cosmic Ray Symposium, 28.08.-03.09.1994, 

Balatonfiired, Ungarn 

Reitz G., Biicker H.: 

The radiobiological experiments on LDEF, 

10th IAA Man in Space Symposium, 19.-23.04.1993, Tokio, Japan 

Reitz G., Horneck G.: 

Radiation health considerations for a Lunar base 

2nd Lunar Analysis Laboratory Workshop (LAL-II Workshop), 

31.03.-02.04.1993, Dijon, Frankreich 

Reitz G.: 

Dosimetric results on LDEF and EURECA, 

Third LDEF Post-Retrieval Symposium, 08.-12.11.1993, Williamsburg, USA 
Reitz G.: 

Results of dosimetric measurements in manned missions 
5th European Symposium on Life Science Research in Space, 

26.09.-01.10.1993, Arcachon, France 

Reitz G.: 

Results of space experiments 

Heavy Ions Research: Space, Radiation Protection and Therapy, 

Intern. Symposium, 21.-24.03.1994, Sophia- Antipolis, France 


Reitz G.: 

Use of nuclear track detectors in determining biological effects of single heavy ions, 
IRaP94 - Ionizing Radiation and Polymers, Intern. Symposium, 14.-19.11.1994, 
Saint- Francois, Guadeloupe, France 


Reitz, G., Biicker H., Facius R., Schafer M., Beaujean R., Heinrich W., Heilmann C 
Environmental and personal dosimetry on D2 

Symposium on Scientific Results of the German Spacelab Mission D-2; 
14.-16.03.1994, Nordemey 
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Rett berg P.: 

Radioprotection by Thiol-mediated chemical repair and biological inactivation 
(Poster), 

5th European Symposium on Life Science Research in Space, 

26.09.-01.10.1993, Arcachon, France 

Ritter S., E. Nasonova, K. Fiissel, G. Kraft: 

A new approach to determine the total amount of radiation induced 

chromosomal damage 

GSI Scientific Report 94-1, p. 229 

Ritter S.: 

Induktion genetischer Veranderungen durch Rontgen- und Schwerionenstrahlung 
GHS Kassel, 23.06.1993 

Ritter S.: 

Induktion von Chromosomenaberrationen in CHO-Kl Zellen und 
reparaturdefizienten XRS-5 Zellen nach hoch LET Bestrahlung 
DNA Schaden und ihre Reparatur, 14. Tagung der Gesellschaft fiir 
Umwelt-Mutationsforschung (GUM) und 3. Workshop der deutschen Sektion 
des DNA Repair Network, 01.-04.03.1994, Gottingen 

Roessler K., Horneck G., Kozubek S.: 

Bacteria and spores under 10 MeV ion bombardement at 77 K, 

European Geophysical Society (EGS) Meeting 1993, 03.-07.05.1993, Wiesbaden, Germany 
Schafer M., Zimmermann H., Schmitz C.: 

Induktion von Doppelstrangbruchen und ihre Reparatur in bakterieller DNA 
nach Bestrahlung mit schweren Ionen, DNA Schaden und ihre Reparatur, 

14. Tagung der GUM, 3. WS Dtsche Sektion DNA Repair Network 
01.-04.03.1994, Gottingen 

Stoll U., E. Schneider, N. Scheerer, B. Barth, J. Kiefer: 

Mutationsauslosung in V79 chinesischen Hamsterzellen nach Bestrahlung 
mit Ionen hoher Energie 

Symposium: Molekulare und zellulare Grundlagen der biologischen Strahlenwirkung, 
Erlangen, April 1993 


Stoll U., J. Kiefer, E. Schneider, T. Kranert: 

Mutation Induction in Chinese Hamster V79 Cells after Heavy Ion Exposure 
International Seminar Molecular Mechanisms in Radiation Mutagenesis and 
Carcinogenesis 

Doorwerth, Germany, 19.04.-22.04.1993 

Stoll U., R. Helbig, P. Schmidt, E. Schneider, J. Kiefer: 

Mutation Induction by Heavy Ions: Cross Sections and Molecular Analysis 
GSI Scientifc Report 94-1, p 226 
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Taucher-Scholz G.: 

Induktion und Rejoining von DNA-Doppelstrangbriichen in Saugetierzellen 
nach Bestrahlung mit beschleunigten Cl2-Ionen 
DNA Schaden und ihre Reparatur, 14. Tagung der Gesellschaft fur 
Umwelt-Mutationsforschung (GUM) und 3. Workshop der deutschen Sektion 
des DNA Repair Network, 01.-04.03.1994, Gottingen 

Wagner E., U. Burcin, J. Leers, H. Groger, C. Zechel, H. Hug, B. Fiebich, 

A. Smith, A. u. F. Anders: 

Oncogene expression and PI response before and after the onset of 
xiphophorine melanoma 

J. Cancer Research and Clin. Oncology 119 (suppl. 2), p 64, 1993 
Wehner J., Horneck G.: 

Vergleich von Mutationsspektren in dem E. coli Plasmid pUC19 nach Bestrahlung 
mit UV- und Rontgenstrahlen, DNA Schaden und ihre Reparatur, 

14. Tagung der GUM, 3. WS Dtsche Sektion DNA Repair Network, 

01.-04.03.1994, Gottingen 

Wehner J., Horneck G.: 

VUV-Effekte auf pUCl9 DNA: Inaktivierung, Mutationsauslosung, 

DNA-Strangbriiche 

Molekulare und zellulare Mechanismen der biologischen Strahlenwirkung, 

5. Symp., 29.-31.03.1993, Erlangen 

Wehner J.: 

Vacuum UV effects in pUC19: Inactivation, mutation induction and DNA strand breaks 
(Poster) 

5th European Congress of Photobiology, 19-26.09.1993, Marburg/Lahn 

Zimmermann H., Schafer M., Schmitz C.: 

Schwerioneneffekte in Deinococcus radiodurans: Inaktivierung, 

DNA-Strangbriiche 

Molekulare und zellulare Mechanismen der biologischen Strahlenwirkung, 

5. Symp., 29-31.03.1993, Erlangen 
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DOCTORAL DISSERTATIONS 


Anton, A. 

Genetische Effekte schwerer Ionen auf dem Bakteriophagen Tl - Inaktivierung, Schutz, 
Reparatur und Strangbruchrate 

(Genetic effects of heavy ions on bacteriophage Tl - inactivation, protection, repair and 
strand breaks) 

University of Bonn, 1994 

Foster, C.E. 

Action spectra for light induced cell inactivation and mutation to ouabain resistance in 
V79 Chinese hamster fibroblasts 
University of Giefien, 1993 

Papavassiliou, A. 

UV-Inaktivierung des Bakteriophagen Tl im Ultrahochvakuum und bei verschiedenen rel- 
ativen Feuchten 

(UV inactivation of bacteriophage Tl in ultra high vacuum and at different degrees of 
humidity) 

University of Frankfurt/Main, 1994 
Ramm, U. 

Delta- Elektronen Emission in Stoflen schneller schwerer Ionen mit Atomen und einfachen 
Molekiilen 

(Delta-electron emission in heavy ion collisions with atoms and simple molecules) 
University of Frankfurt/Main, 1993 

Schall, I. 

Untersuchung der Kernfragmentierung leichter Ionen 
(Investigations on nuclear fragmentation of light ions) 

Technical University of Darmstadt, 1994 

Stoll, U. 

Mutationsauslosung durch beschleunigte schwere Ionen in Saugerzellen: Wirkungsquer- 
schnitte und molekulare Veranderungen 

(Mutation induction in mammalian cells by accelerated heavy ions: cross sections and 
molecular alterations) 

University of Giefien, 1994 

Zimmermann, H. 

Wirkung schwerer Ionen auf Zellen von Deinococcus radiodurans im Vergleich zu dtinn 
ionisierender Strahlung 

(Heavy ion action on Deinococcus radiodurans cells in comparison to sparsely ionising ra- 
diation ) 

University of Koln, 1994 
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Wehner, J. 

Vakuum-UV-Effekte auf das£. coli Plasmid pUC19: Inaktivierung, Strangbruchinduktion 
und Mutationsinduktion 

(Vacuum-UV-effects on E. coli plasmid pUC19: Inactivation, strand break induction and 
mutation induction) 

University of Bonn, 1993 

Zimmermann, H. 

Wirkung schwerer Ionen auf Zellen von Deinococcus radiodurans im Vergleich zu dunn 
ionisierender Strahlung 

(Heavy ion action on Deinococcus radiodurans cells in comparison to sparsely ioniszing 
radiation) 

University of Koln, 1994 
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Barbara Chapman Cal. Inst, of Technology, USA Microgravity Effects on Developing Vestibular Afferents 

Michael Wiederhold Univ. of Texas, San Antonio, USA Development of Vestibular Organs in Microgravity 

Stephen lliglistcin Washington University, USA Chronic Recording of Otolith Nerves in Microgravity 






E her hard Horn University of Ulm, Germany Development of an Insect Gravity Sensory System in Space 

Ilaig Keshisliian Yale University, USA Effects of Spaceflight on Drosophila Neural Development 



NASA PERSONNEL CHANGES 


o .2 


0-> 


T3 


o 

£ 

OJ 

Ofl 

cd 

<D 

i-i 

4-t 

C/3 

• *■( 
■4— » 

c 

o 

e 

cd 

<L> 

C* 

o 

C 

O 

s 


CO 


c 


s 

cd 

3 



CO 

u- 

OD 


'c/3 

c/3 

o 

o 

cd 

O 

Uh 

Cu 


• 

£ 

Cu 

CO 

j§ 


j| 

u 

o 


o 

U* 

CO 

Vm 


3 


3 


<D 

: 

OJ 

z 


2 


ON 


C=3 

H 

Z 

W Jr? 

u -g 


cn 

c 

r' i 

a> 



u 

’5 


C£J 

fcJ 

u 

cd 

s 

N 

u 

b 

<D 

c 

J3 

Id 

1-. 

c 

£ 

u 

< 

z. 

s 

o 

CO 

o 

s 

e* 

< 

u 

3 

CO 

r* 

< 

b 

•O 

5 

£ 

>N 

T3 

Z 

o 

3 

3 

£ 

o 

sc 

b 

O' 

Q 

3 

i—i 

CJU, 

cd 

£ 

3 

C 

U 

GG 

z 

o 

X 

<L> 
•— > 


-< 3 

C=3 O 

H “ 



INVESTIGATORS WORKING GROUP MEETING 

August 2-4, 1994 


s 

o 


co 

<D 

£ 

O 

U 

lo> 

O 




i 


o 


TEAM LEAD MEETING 
October 12, 1994 


cd 
7 o 

12 

*> 

o 


co 

<D 

> 

o 

JD 1 

o 


X-i 

O 

•+-* 

s 

<D 


CO 

CO 

<L> 

CO 

CO 

cd 


Cd 

u* 

<L> 

> 

O 

c 

cd 

73 

<L> 

O 

Urn 

Q* 

co 

O 

0> 

'o* 

CX 

u 

00 

73 

c 

cd 


CO 

O 

o 

o 

■*—> 

o 

u< 

CX 

73 

0> 

cd 

L- 

M 

Q-> 


CO 

r. 

e 

CO 

<u 


r- 3 

o ° 

oo 

C/5 3 

3 « 

■ts c0 

cO •*-> 

-*— » CO 

C/3 h* 

cd 

cd _ 

« -o 

S > 

S 2 

Jr CX 

VO 

-O T3 

CO CO 

0> CD 

J J 


CJ 43 


cd 

o 

H 


CO 

# > 

*— » 

o 

<3 

X? 

O 

*2 
a 
.o 
v- * 
o 

a 

3 

X 


co 

0> 


o 

cd 

<D 

CO 

<L> 


ts 

o 

ex 

ex 

3 

co 

O 

<4— » 

73 

0) 

u. 

*3 

cr 

e 

co 

<D 

O 

U* 

3 

O 

co 

<3 

eS 


0> 

B 

3 

O 

> 

O 

OX) 

Cd 

£ 

o 

00 


<u 

£ 

w 

Uh 

U 


o> 


CO 

4-4 

O 

<3 


<3 

O 

cd 

ex 

CO 


cd 

4 ^ 

■§ s s 

oo £ ck 


o 

Q 

CO 

§•£ 

*- vo 

O o 
Z, cx 

•s 2 

CO o* 

<3 T3 
CO QJ 
<3 -J 

0J5 2 

Xh 0JQ 

o w 

g-S 
•a s 

> r* 

■ Xh 

O O 

C' £ 

DC « 

i— i ‘r* 

s| 

x: ‘r is 


CO 

"cd 

co 

O 

ex 

o 

cx 

73 

<3 

4-4 

3 

v- 

0X) 

<3 


S <3 

^ cx 

Xh o 

o C 

C/5 « 

«2 G 

3 CO 
.02 x* 

« ° 

G C 

P .2 
"3 '”5 
g .£• 

•2 53 

3 8 
2; -o 


B 

3 

Q 

H 


cd 

B 

Urn 

o 

tx 


co 

O 

o 

o 

<*— * 

o 

u« 

X 


Co-Investigators 

Budget 



TENTATIVE SCHEDULE 


T3 

g 



O 

a 


> 

13 

.3 

b 

v — ✓ 

U 

oo 

13 

N 

(N 

=tfc 

o 

£ 


rs 

% 

&o 

.3 

+-* 

CD 

O 


n 5K 


■a £ 

0) -5 

<d g 

S g 

« u 
s » 

-) g 

s '2 

V 

V 

•*— » 
00 

CD 
> 


0> 

H 

o 

> 


cO cO 

* +* 

5 S3 

H H 


O, 

3 

r g~ 

£ s 

&X) ' m O 

pp 

a ~ 

> s 

> §■ 

GO U, 

o£ 

Sj <u 
CO 

m bv 

D «D 

> S 

£2 pp 

J=< -a 


in 


d 


m 

u< 

o 

Q 

L* 

CD 

i 

CD 

JO 

pp 

pp 

vn 

X> 

3 

S3 

. 

3 

> 

> 

> 

o 

O 

o 

2 

2 

2 


os] 

ON 


<r^ 

On 


O 

X) 

£ 

S3 

o 

CD 

Q 


cx 

< 


rr 

On 

u 

> 

O 

2 


uo 

ON 

ON 



Februaiy Payload Specialist Selection process starts 

^ arc * ] Integrated Experiments Requirements Document (IERD), Preliminary 

M a, 'di NIH Science Review 



TENTATIVE SCHEDULE (Continued) 


CO 

O 

o 

o 

o 

& 

CO 

0 

■& 

Oh 

1 

O 

CJ 

| 




<D 

<D 


CO 

T3 

53 

S 


o 

o 

-a 

CO 

o 

& 

cu 

< 

CO 

< 


60 

.s 

• 4 — « 

<D 

a> 


2 j 




a> 

a> 

00 


0) 


o 


o 


Q 


<L> 

CO 

.3 

&x> 

TS, 

.5 

c3 

0> 

CO 

a> 

s 

2 


r3 


G a> 


co 



2 

Oh 


C 

• 

a 

» »—< 

T3 

Ui 

eu 

fv 

0) 


o 

U 

CO 

§ 

-a 

<D 

O 

o 

u 

CX 


>> 

o 


£ 3 


.s % 

g o 

I £ 


<u 

ro 

r - r* 


o 

Oh 

"o 

c3 

00 Oh 

T3 
<D 


c9 


o< 

Q 


ca 

feb 

D 


ffi ^ 


'O 

4*> 

3 


O 

y 

uo 

ON 

ON 


ex 

< 


"?r 

On 


'C *c > 

Du CX O 
< < 2 


>1 

CO 


o 


>1 

CO 


2 2 2 2 


S' S 3? * £• 

'GOO 


CO 

3 

OX) 

3 

< 


a> 

x> 

s 

w 

a. 

o 

00 


o 

J2 

E 

<L> 

> 

o 

2 


vO 

ON 


> 

o 

2 


JSC Mock-up Integration 


I EN I AT IVE SCHEDULE (Continued) 


oei 

Q 

CJ 

V 

a> 

’> 

<u 

oi 

rn 

.3) 

CD 


3 

O 

’u 

U 


5ft 

o 

£ 


o 

<d 

‘o' 

u 

cu 


"a 

3 

o 

U 

o 

•a 

r-» 

S 3 

*4 — * 

o 

a> 

co 

03 


Q tO w 

D 3 <D 

A 


cl, 

co 

£ 

CD 


J» &4 


03 

00 


c 

o 

o 

CD 


CD 


oo 

0D 



£ 

D 


CD 

u 

*£ 

U 


V 

3 

-a 


T3 

3 

u 

H 

<D 

13 

m 

=ft 

O 

CtJ 

CL, 

£ 

a 

U 

u 

u 

00 

a> 

4-4 

(-4 

X 

o 

£ 


C 

,o 

<4-4 

o 

T3 

oo 

* 

0) 

U 

CJ 

u 

a> 

x 

U 

o 


T 3 

§ 

o 

1-4 

o 

•a 

3 

f^4 

" 3 b 

*p4 

E 


o 

c/5 

s 

E 

5: 

CD 

* ^4 

> 

CD 

>> 

ctf 

00 


U 
00 
*— > 

o 60 

<53 c 

& v 

> H 

*"* a 
.o 

13 

o 


o 

Q 

<D 

c3 

£ 

K 


IP 


S * 

U 

a> 

> 

a> 
u 


■§> 5 O 
■J~ ’5 co 
Uh co yd 


00 

Os 


5; 


o 

on 

ON 


S' I* 


s 

X 

CD 

b 


X) 

<D 

b 


& 

3 

3 

U 

X 

CD 

b 


b 

1 




u 

0> 

X 

3 



-4— > 

CO 

CO 

p 

3 

0 

CD 

r-4 

3 

3 

CD 

U 4 

X 

Ui 

3 

op 

op 

^4 

CL 

CD 

b 

2 


3 

< 

3 

< 

O 

00 


CD 

X 

o 

—4 

o 

O 


o 

X 

£ 

S 

CD 

a> 

Q 


I 


o 

<D 

Q 


TENTATIVE SCHEDULE (Continued) 


co 

H 


g 

o 

3 



O 


CO 

;a> 




Ur 

O 

u 

op 

E 





CO 

• *jji 



a> 


H-< 

M 

>—K 

CD 

C/3 

o 

*-> 

*cd 

H 

!— < 

►— ( 
1-^ 

CD 

C/3 


- p* 
> 
CD 

C* 


cd 

E 

<D 

> 

T3 

CD 

cd 

Cd 

£ 


CO 

CO 

<D 

a 


* 

• 

15 

u 

OO 

* 


*3 


2 

’> 

u 

Q 

<u 

2 
*- * 

X 

2 

> 

a> 


cd 

o 

Pi 

'O 

P* 

c3 

c 

Pi 

r- 

0) 

=tfc 

>> 

£ 

.o 

>% 

5*t 

o 

f— 1 

O 

£ 

i— ( 

2 

cd 

CO 

"O 

c3 

SC 

’ w 

CO 

tS 

cd 

CO 

a 

i— < 

u 

2 

o 

CO 


a 

u 

o 

U 

"cS 

G 


0) 

C/3 

Cd 

PP 


_o 

w 

cd _ 

u *13 

ep S 


aj 

5 


<u 

> 

a> 


0) 

OS 

c/3 

a 

o 


CO 

5 

C/3 


£ 
a> 

*5 

a> 

p4 

w § 

<3 co 


JS 

3 


S ao 
a G 


G 

*c3 

Ui 

H 

T3 

CD 


Pp .2 
«*—» ^ 
►—< cd cd 

- i— u 

00 
<D 


<L> 

CU 

o 


u 

co = 0 

^ ^ 


lip -S 


£ 

<D 

0) 

Pi 

C/3 

C/3 

a> 

G 


G 

O 

Id 

& 


*0 ” 
cd 
a> 

P* 

T3 
cd 
O 

1? 

CLh 


<D 

> 

<D 

J 

U 

CO 


1> 

ON 

On 


CD 

c9 


00 

a\ 


oo 

ON 


oo 

ON 


& 

i- 

I' 

Nov. 


•4—) 

C/3 

*4—1 

c/3 

■ May 

- Dec. 

u 

<D 

e 

• Feb. 

u 

0> 

X 

s 

- Feb. 

2 

JD 

5 

X) 

2 

x 

■ 

X 

O 

G 

SO 

3 

3) 

i 

X 

Q 

Q« 

ni 

> 

o 

> 

o 

<D 

o 

a> 

6 

<D 

Ph 

o 

pp 


D 

Ph 

3 

•— 1 

< 

< 

o 

w 

CO 


£ 

Q 

Q 



TENTATIVE SCHEDULE (Continued) 




TJ 






o 

, . 





cu 

U. 





cd 

o 





Ci 

cu 

o 


00 



£ 

Ch 


, 23 

£ 


*> 

CD 

o 


0> 

<D 

<D 

■> 


CD 

C* 

G 



CD 


w 

’3 


* 

C* 


00 


tS 

oo 

c/5 


o 

- 4 — > 


O 

5 

•*— * 
cd 

»— « 
■5 b 


CU 

o 

*s 

T3- 

CO 

*-. 

CD 

Q« 

• 

s 

C/5 


o 

03 

0) 

c* 

s 

JO 

o 

4-J 

O 

CU 


o 

G 

CD 

TS 

3 

cd 

J 

jd 

O 

:3 

cd 

2 

op 

s 

*00 

o 

Cu 

JC 
>*— * 

c 

o 

2 

VO 

00 

% 

o 

£ 
*— -( 

3 

00 

Is 

3 
* *■* 

UU 


00 

On 

ON 


3 

c3 


cd 

p 

u 

JD 

<D 

U-r 


c3 

2 


C/5 

3 

C/5 

3 

2 

00 

3 

oo 

3 

Uh 

JO 

< 

< 

CD 

U< 


os 

OS 

OS 



ENCLOSURE # 7 






gef~njs.doc / 23.00 1994 / Seite 1 



German-Russian-Cooperation in Life Sciences 


CD 

G> 


>- 

CO 

Q_ 

of 

3 

C/5 

o 

o 

> 

d 

co 


in 

u ) ,S 2 


0 

E 

u 

0 

Q. 

X 

0 

0 

> 

+-» 

0 

L_ 

0 

CL 

O 

«8 


O 

if) 

c 

0 
*+— * 

X 

0 

04 

CD 

O' 


if) 

c 

0 

E 

u 

0 

CL 

X 

0 

31 CD 
33 cd 

c 05 

o T 


^r 

CD 

v 

01 


0 

01 

LU 

0 


c 

o 

+-• 

0 

Q. 

« mmmm 

g 

n: 

0 

Q_ 

D) 

c 

o 

l— 

if) 


CD 

CD 


>> 

"O 

3 

if) 


if) 

C 

o 

+j 

0 

i— 

0 

■Q 

C /3 

C 

o 

o 


a 

c 

’c 

c 

0 


c 

0 

if) 

0 

CL 


if) 

c 

0 

£ 

L. 

0 

CL 

X 

0 

CD, 

C 

o 

if) 

if) 


in 

CD 

* 

O' 


O 

o' 

LU 

0 


CD 

CD 


0 

Q. 

O 

0 

CL 


0 

> 


0 

l— 

0 

CL 

O 

O 

O 

CD 

0 

c 

o 

0 

N 


C ‘^3 

— 13 

o cl; 


0 

13 


CO 

0 


9 = 1 


0 

(D 


> 


£= 

0 

0 


C 

o 

‘■ 4 — ' 
0 
N 


0 

SZ 

tl 

3 


“O 

“O 

0 


in 



ger-ats.doc. / 24 08.1994 / Seite 2 



GERMAN EXPERIMENTS FOR EUROMIR *94 MISSION 
- Status July 1994 - 


Principal Investigator 


Experiment Title 


CARDIOVASCULAR SYSTEM 
Kirsch (U Berlin) 

Gunga (U Berlin) 


Fluid Shifts into and out of Superficial 
Tissues and Tissue Stability along Body 
Axis under Micro-g Conditions in Man 

Effects of Changes in Central Venous 
Pressure on the Erythropoietic System 
under 1-g and Micro-g Conditions 


NEUROPHYSIOLOGY 

Scherer (U Berlin) Adaptation of Basic Vestibulo-Oculomotor 

Mechanisms to Altered Gravity Conditions 


MUSCULOSKELETAL SYSTEM 

Zange (DLR) Magnetic Resonance Spectroscopy, Imaging 

of Human Muscles, and Muscle Biopsy 
before and after Space Flight 


ENDOCRINOLOGY and METABOLISM 

Drummer (DLR) Fluid and Electrolyte Balance during 

Weightlessness and Possibilities of their 
Regulation 

Riepl (U Munchen) Gastroenteropancreatic Peptides during 

' Zero Gravity and their Possible 

Involvement in Space Motion Sickness 

Strasburger (U Munchen) Non-Invasive Stress-Monitoring in Space 

Flight by Hormone Measurement in Saliva 


GERMAN EXPERIMENTS FOR EUROMIR '94 (contd.) 
- Status July 1994 - 


Principal Investigator 


Experiment Title 


OPERATIONAL MEDICINE 

Gundel (DLR) Circadian Rhythms and Sleep during a 

30-Day Space Mission 

Mittelstaedt (MPI Spatial Orientation and Space Sickness 

Seewiesen) 


RADIATION BIOLOGY 
Reitz (DLR) 

Obe (U Essen) 


Radiation Health during Prolonged Space 
Flight 

Chromosomal Aberrations in Peripheral 
Lymphocytes of Astronauts 



GERMAN EXPERIMENTS FOR EUROMIR '95 MISSION 
- Status July 1994 - 


Principal Investigator Experiment Title 


NEUROPHYSIOLOGY 

Dietrich (U Miinchen ) Differential Effects of Otolith Input on 

Ocular Lateropulsion, Cyclorotation , 
Perceived Visual Vertical, Straight Ahead 
and Tonic Neck Reflexes in Man 

Markham/Scherer Correlation of Eye Torsion Changes with 

(USA/U Berlin) the Time Course of the Space Adaptation 

Syndrome 


ENDOCRINOLOY AND METABOLISM 

Drummer (DLR) Non-invasive Monitoring of Drug Metabolism 

and Drug Effect During Prolonged 
Weigthlessness 


MUSCULOSKELETAL SYSTEM 

Zange (DLR) MR Spectroscopy and Imaging of Human 

Muscles and Bones Before and After Space 
Flights 


RADIATION BIOLOGY 
Reitz (DLR) 

i 

Obe (U Essen) 


Radiation Health during Prolonged 
Spaceflight 

Chromosomal Aberrations in Peripheral 
Lymphocytes of Astronautes 



Agreement on Scientific Cooperation between CPK, ONES and DARA 


TO 

o 

O 


CO 

+-* 

<9 

C 

o 

E 

co 

o 

o 

c 

<9 

« 

CO 

3 

DC 

C 

o 

CO 

c 

0 

5 

<9 

O) 

33 

CO 

0) 

> 

C 

JZ 

o> 

1 

o . 

CL CO 
•n 

C 0 
“ r- 

W . 
9) $ 

i? 0 

Q. <J> 

c T " 
— c 
co — 

a> £ 

p U) 

r -2 
to .2 

CL W 

o) si* 

£ t 

£ c 

Jc I 

~ 3 

«•— r* 

° f 

c o 


C9 9) 

b “ 

Q. 9) 

8 f 

O .5 


< 

DC 

< 

O 

x> 

c 

C9 

</) 

LU 


o 

>» 

JQ 

■o 

9) 

■u 

IP* 

> 

O 

k_ 

Q. 

*-> 

C 

9) 

E 

Q. 

’5 

XT 

9) 

TO 

O 

9) 

Q. c 

CO o 


■O 

c 

C9 

* 

Ql 


a 

c 

9) 

E 

O i> 

C9 c 
CO •- 

.2 c 


CO p 

D £ 


E 

C9 

b. 

O' 

o 


c 

9) 

mmm 

o 

CO 

9> 


c 

.2 

3 

XI 

IMP 

*■* 

c 

o 

o 

< 

DC 

< 

O 


<9 

C 

9) 

E 

o 

c 

9> 


>. 

O 

c 

9) 


£ a> 

« 2 9) 


co 

3 

<0 

0} 


<u 


w o 
■O co 


b -9 ^ 

.2 5 E 


o 

c 

£ 

b. 

J5 

3 

O 

CO 

C9 

> 

O 


C9 

O 

C 

<9 

E 

3 

SZ 

9> 


? ° 

C9 CO 

g> §» 
c c 


c 

o 

■O 

c 

o 

o 

9> 

TJ 


C9 

£ 

O 

TO 

O 

O) 

o 

o 


« >4 

3 JC 

8 9- 

2 § 

O 9 > 


— -a 


o 

c 

o 

+3 

TO 

C 

E 

b. 

9) 

4-1 

9> 

■o 


TO 

O 

«*• 

o 

c 

o 

mmm 

+-» 

TO 

3 

TO 

> 

9 > 


O) 

C 

o 

>*— 

o 

c 

o 

wmm 

4-» 

TO 

3 

TO 

> 

9 ) 



a> 

A 

0 


O 

O 

O 


Q. 

0 

O) 

3 


C 

a> 

E 

Q 

'5 

o 

a> 

0 


8 


c 

o 

o 

< 

GC 

< 

a 


o 

o> 

c 

wmm 

V 

'35 

c 

o 

o 

E 

a> 


c 

D 

D> 

c 

'3) 

</> 

a> 

o 

o 


c 

a> 


w O 

c/> 

</> 

« 
o 
c 
o> 

<0 

Q 

X 
LU 
Q 
UJ 

2 


a> 

o 

<o 

t: 

o 

*-• 

c 


o 

a> 

• 

a 

E 

0 

I— 

PS 

o 

2 

— ui 

a> 

c O 

2. o 

O. lu 


0 a) 

Q 
0 


- O 


c 

<0 

k- 

I- 

0 

4-» 

(0 

G 


a> 

C 3 
O ^ 
O o 

a. 2 
o o 

4-# •— 

Q. W 

ffl 0 

-3 ffl 


a> 

3 

T) 

O 


a> 

3 

■D 

O 


0 
O 

c 
0 

TJ 2 

2. o 

C UJ 
£ uj 


5 

o 

"O 

O 

O 

X3 

"ro 

h. 

0 

£ 

a. 

'Z 

0 

a 

m p% 

■O 

0 

a: 

0 


0 

0 


cc 


* 

0. 

o 

CO 

E 

0 

w 

D 

O 

k- 

Q. 

O 


c 

0 

O 

ffl 


c 

0 

o 

■a 

c 

0 


ffl 


c 

.2 

0 

2 *t 
rz </) 

5 £ 

E .<2 

a> 0 
</> 

>S </> 

ffl o 
x: 

i$ 


Q 


a> 

o> 


1995 - 97 Pre- and postflight measurements of cosmonauts 
(6 equipages = 12 crew members) 


NASA/DARA Meeting MIR ‘96 W02 




0) 

> 

o 


E 

CD 

0 

k— 

D) 

Z3 

-4 — • 

O 

o 

i_ 

=3 

CL 


<1) 

O 

03 

t— 

CD 

H— 

CL 


CO 



x> 

C 

c 

CD 

13 

E 

o 

<d 

CD 

O 

w 

a) 

c 

sz 

o 


V> 

M— 

(/> 

o 


4-» 


c 
a > 

i 

a: 

E 

| 

CD 

i 

CD 

JO 


0 

c 

0 

CD 

O 


0 

o 

CL 

CL 

CO 

E 



£ 

c 

0 

CD 

-•— < 
(0 

c 

>* 

CD 

CO 

0 

jD 

_Q 

0 

CO 

0 

CD 

o 

sz. 

0 


CL 


CO 

g> 

v — ' 

E: 

CO 

0 

0 

o 

■O 

0 

0 

CL 

o 

CO 

0 

"O 

■o 

■+— < 

0 

co 

c 

0 

c 

1 

0 

a> 


_c 

•M 


<d a> 
.1 8 
m S' 


-o w 
<1) 0 


0 •= 
O V 
CD W 
CL *te 


p 


I 


D. Baum 





2 

0 

c 

o 

CA 

(A 


E 


co 

CD 



<D 
> 
•4— < 

03 

i_ 

a> 

Q. 

o 

o 

o 

03 

»4— 

O 

CA 

0 

> 

O 

0 

!5* 

o 

■D 

0 

to 

■M 

0 

Q 


$ 

0 

’> 


CA 

E 

03 

L_ 

CD 

O 


CO 

i_ 

0 

(0 


o 

to 

4 —> 

(A 

0 

O 

CO 

CL 

(A 

0 


~o 

c 

CO 

in 

CD 

CD 

c 

0 

(A 

E 3 

(0 0 


0 

o 

03 

CL 

CA 


(A 

CA 

0 

O 

O 

03 


T 3 

0 

CO 

C 

T 3 

i_ 

O 

O 

o 


03 

c 

o 

03 

c 

0 

-4— » 

c 

JZJ 


0 


CD 
O 

Q. 

O 

c 
0 
o 

CA 

M— 

o 

■4— < *— 

H3 <0 
C 3 
< CD 

c 0 
O •“ 
O l 


JO O 


CA 

0 


C .2 
o CA 

K- 

N E 

F ^ 

- P 

^ o 

h CA 
I 


c 

o 

to 

N 


c 

o 

■4— > 
0 
4 -> 

CA 

0 

O 

0 

CL 

CA 


0 

JO 

0 

i_ 

0 

Cl 

E 

o 

o 


o 

0 

0 


c 

■t; => 

L- •+-■ 

.9> o 

O Q. <A 
CA Q. 0 

M- O 

o c c' 
0 
C 

"g. 

O 
CA 

P 

13 

E 


i 

CM 

i 


* 


D. Baum 




NASA/DARA Meeting MIR ‘96 



0. Baum 





</) 

c 

o 

03 

L__ 

0 

CL 

O 

c 

o 

05 

■M 

CO 


CO 

E 

<D 

4 -» 

(/> 

<0 

c 

cu 

<0 

CO 

13 

DC 

T3 

C 

03 

C 

05 

E 

L. 

0 


0 /n 

o O 


c 

o 

03 

N 


05 

CL 

CD 


C 
0 

- I 

2 3 
tr a> 

>> JQ 


C 

13 

E 

E 

o 

o 


c 
o 

'• 4 — > 

0J 

• 4 — > 

<0 

0 m 
O 0 

CD * 
Q. 3 

£ O 
o C 

c .2 
.2 to 


c/) 

0 

o 

0 


TO 

c 

o 

’■ 4 -» 

TO 

0 

Q. 

O 


TO 

TO 

Q. 

0 


TO 
Q. 

0 (/> 
CL 


I 


0 
*— > 

I 


>s 

if) 

0 

• 9 
> 

o 

C 

03 

0 

u 

0 

o 

• 

c 

■e 

o 

» 

Cl 

[a 

Cl 


Z 3 

o 

if) 

"6 

c 

3 

o 

i_ 

0 

0 

3 

l— 

M— 

CO 

O 

o 

0 

4 -» 

O 

T 3 

c 

i— 

0 

05 

'u 

CD 

0 

2 

Q. 

X 

sz 

0 

% 

T 3 

C 

U) 

TO 

0 

O 

<5 


O 

JC 

0 

0 

i 

L. 

o 

0 

c 

<0 

-X 

3 

M— 

M— 

o 

o 

D) 

c 


o 

’c 


0 

03 

_C 

N 

■ 4 -» 

E 

D> 

c 

■4— > 

0 

Q. 

L. 

O 

0 


i 

^1- 


a 


D. Baum 








CO 

a> 

o 


0) 

CO 

CO 

K 

co 

TJ 

CD 

&_ 

■ mum 

D 

Ol 

CD 

DC 


_0) 

3 

-C 

CO 

<D 


CD 
O 
.Q 
TO 
-♦— « 
3 
CD 


CO 

CD 

C 

CD 

E 

i— 

(D 

O 


x; 

O) 


co 

JD 

Q. 

E 

CD 

CO 


c 

o 

TO 

XJ 

O 

E 

E 

o 

o 

o 

TO 

Q) 

U) 

TO 

£ 

O 

to 



I 

to 

> 


0. Baum 



NASA/DARA Meeting MIR ‘96 W02 

Concept MIR ‘96 


O TO 

-b o 

CO _Q 


to !±z 

s 

.9 "P 


(/> 

3 CO 


TO 

O 
Q 
0) CQ 


0) .Q 
XI to 
to 5 

(O *2 

o ^ 
CL o 


X> TO 

E £ 


Bs q: ? 


£Z (O 

t: o 
£ Q- 


0) c 

o o 



TO TO 

O 3 


w C 
■c O 

£ * 
J5 E 


c O 

E Q 

Q) CD 


O 

O c 


O ^ ~ 

£ | TO 

O) to <D 

.E n 3 

c w o 

*2 a> to 

■ 4 — > *— 

(0 - > 

c Qd fs 

O S b 


<£C£0ING RAGE BLANK NOT FILMED 


D. Baum 






CM 


O 

§ 


CO 


O) 


q: 



CO 

O) 

CD 

c 

cn 

0 



+- • 
CL 


Q) 


O 

< 

C 

o 

Q 

O 


CO 


< 

i 

z 




<D 

CD 

C 

CT3 

-C 

o 

X 

cd 

£ 

CD 

i_ 

o 

o> 

c 

3 

TJ 

CO 

C 

o 
-•— « 
TO 

CD 

Q_ 

O 

C 

o 

CO 

CO 


O) 

c 

C 

TO 

O CD 


c 

3 

TO 


CD 

<D 


h- 

CD 

CD 


h- 

<D 

CD 


CO • r - 
3 > i_ CD 

>* O CL 3 

o Z < < 

CO 


c 

(D 

E 

0) 

> 

o 

> 

c 

(D 


CO 

.c 


co 

TO 

"O 

o 

CO 


o 

-4-» 

TO 

=3 

~C3 

c 

o 

CO 

CO 


T3 

CD 

"O 

c 

CD 

* 

CD 


TO 

CO 

O 

CL 

O 


< 

CO 

C£ 


c 

O 

co 

CO 


in cd h- 

CM CM CM 


CO 

3 

>% 

O 


h - I — 
co co 
3 3 

>» >* 
O O 


^ CO CO CO 

O 

CO * * * 


CO 

c 

o 


O 

CO 

0) 

-Q 

CO 

CO 

O 

CL 


■D 

CD 
-*— » 

TO 

O) 

-*—> 

CO 

<D 

> 

c 

CD 

JO 


i 

CD 

i 


i 

a 


D. Baum 




E 

o 

W— 

M— 

(/) 

c 

<D 

E 

w-. 

0 

Q. 

X 

0 


c 

o 

to 

to 

E 

0 

c 

Q. 

O 

CO 

T) 
U— * 

Z3 

E 

0 

0 

C 

0 

0 

to 

0 

JQ 


CO 

O) 

a: 


c 

o 

'-M 

0 

£ 

0 

to 

JQ 

O 

JZ 

■c 

0 


0 

o 

c 

0 

o 

co 

0 

o 

0 

a. 


0 

c 

O 

■ 4— » 

T5 

C 

o 

O 

0 

o 

0 

Cl 

CO 

i_ 

0 

TJ 

C 

>% 3 

o> _ 

-2 -g 


o 

c 

x: 

o 

0 


!± HI CO I- 


0 

0 

0 

0 

Cd 


>s 

O) 

o 

o 

CO 


>> 

o> 

o 

o 

to 

>» 


c 

0 

E 

3 

X 



to 

0 

o 

c 

0 

o 

CO 

.0 


0 

o 

C 

0 

o 

CO 

_to 

0 

L. 

0 
-*— » 

0 


cn 

k_ 

w 


% 


cc 

2 

Q. 


f 


Being a manned mission, emphasis is on Life Sciences, especially on HUMAN 
PHYSIOLOGY 
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Neurovestibular Physiology graviperception and VOG 

gravisensibility, Cognilab (ONES) 

vestibular-ocular interactions, 
neural integration and regulation, 
space adaptation syndrome 
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Flown five times to date, mostly reproductive studies 
anticipate to be less active with start-up of PGIM series, 
because utilizes less advanced Plant Growth Unit (PGU) 
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second flight scheduled for November 1994, examines 
in-vitro calcification, and effects of space on skeletal Myofibers 
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fall 94 : creation of SPACELINE prototype; begin transferring NASA data to NLM 
Early-mid 1995* database testing by volunteer testers 
Fall 1993: target date for first online availability 
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peripheral resistance (femoral, cerebral and aortic). 
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CNES/DARA COOPERATION IN CARDIOVASCULAR RESEARCH 
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• Cooperation for Space Station: 

■ Based on the MEDEX and PHYSIOLAB experiences, CNES and DARA will jointly develop a common 
facility for cardiovascular research for its use aboard the International Space Station, the 

CARDIOLAB. 


Concept of MEDEX 

Human Physiological Data Acquisition and Diagnosis System 



Measurement modules 



Stimulation devices 

1h -Module 


Commun.-M 


LBNPD 

Control 


| Accumulator 




1H -Module 


Commun.-M 


Ergometer 


Accumulator! 
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available 


under 

development 







CARDIOLAB Configuration 


Physiological 

Parameter 


blood pressure 
respiratory rate 
temperature 


PHYSIOLAB 

component 


Portapress 


Hotter 


MEDEX 

component 


Basic Module 
Basic Module 
Basic Module 
EEG Module ' 


arterial resistance 

venous compliance 

muscle tonicity 

fluid distribution by 
body impedance 

fluid distribution by 
tomography 

microcirculation 

blood/urine analysis 

stimulation devices 


Portable Doppler 
Plethysmogr. 
Reflexometer 


(ONES study) 
(CNES) 


Imp. Module (BIM) 


Imp. Module (EIT) 


NIR Module 


(DARA) 

(DARA) 


data acquisition 



MEDEX- Schedule 


Laboratory Model I 
Laboratory Model I 


Laboratory Model I 
Laboratory Model II 
Laboratory Model I 


Delivery and functi- 
onal test 

Delivery to ZPK, 

Moscow 

CNES/DARA Experimenter 
/Coordination Meeting 
for Pre-postflight 
Studies at ZPK 

Verification phase at 
ZPK 

Manufacturing 


Pre- and postflight 
investigations at ZPK 


18. Oct. 1994 
24. Oct. 1994 
24./2S. Nov. 1994 

Nov. - Dec. 1994 


15. Oct. 1994 
31. Jan. 1994 

6 Missions/Equipages 
i.e. 12 Cosmonauts 


Lab. Model 1 

Lab. Model II 

Central Unit with 
Data Interface 
Supply Unit 

Central Unit with 
Data Interface 
Supply Unit 

Mobile Terminal 

Mobile Terminal 

Basic Module 

Basic Module 

Impedance Module 

Impedance Module 

EEG Module 

EEG Module 


NIR Module 


LBNP Control 


Leg Ergometer 
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12TH JOINT NASA/DARA-BLR LIFE SCIENCES WORKING GROUP MEETING 

OCTOBER 26, 1994 
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